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(54) LIGHT DEFLECTOR 
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USING THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
obtain a light deflector capable of 
rocking at high speed and at a wide 
deflecting angle even under low 
driving power and also making a 
reflection mirror part have very high 
rigidity. 

SOLUTION: In this deflector 1, the 
reflection mirror part 7 is constituted 
to freely rock on a base 2 through a 
pair of supporting parts 8 and 8, a 
pair of fixed electrodes 10 and 1 1 is 
arranged on the base 2, and the mirror 
part 7 is rocked with a pair of 
supporting parts 8 and 8 as a rocking 
center axis CL by electrostatic force 
by applying voltage to space between 
the electrodes 10 and 1 1 and the 
mirror part 7. Then, a mirror side 
comb-line part 9 consisting of a 
groove 9a and a projection part 9b 
extended in a direction orthogonal to 
the center axis CL is formed on the 
back surface of the mirror part 7, and 
an electrode side comb-line part 12 
consisting of a groove 12a and a 
projection part 12b which can be 
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meshed with the mirror side comb- 
line part 9 is formed on the mirror 
part*7 side of the electrodes 10 and 
11. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The optical deflector characterized by having formed the mirror side ctenidium section 
characterized by providing the following, and forming the electrode side ctenidium section which 
changes from the slot and height which can be geared to the aforementioned mirror side ctenidium 
section at the aforementioned reflective mirror section side of each aforementioned fixed electrode. 
The reflective mirror section which has a light reflex side on a front face. The supporter of the couple 
which supports this reflective mirror section free [ rocking ] to the base. The slot and height which 
are prolonged in the optical deflector to which it has the fixed electrode of the couple arranged at the 
reflective mirror section side of the aforementioned base, voltage is impressed between each of this 
fixed electrode and the aforementioned reflective mirror section, and the aforementioned reflective 
mirror section rocks the supporter of the aforementioned couple as a center-of-oscillation shaft by 
electrostatic force in the direction which intersects perpendicularly with the aforementioned center- 
of-oscillation shaft in the rear face of the aforementioned reflective mirror section. 
[Claim 2] The mirror side ctenidium section characterized by providing the following is formed, to 
the aforementioned reflective mirror section side of each aforementioned fixed electrode The 
electrode side ctenidium section which changes from the slot and height which can be geared to the 
aforementioned mirror side ctenidium section is formed. The optical deflector to which voltage is 
impressed between each aforementioned fixed electrode and the aforementioned reflective mirror 
section, and the aforementioned reflective mirror section rocks the supporter of the aforementioned 
couple as a center-of-oscillation shaft by electrostatic force is prepared. Display characterized by 
irradiating a laser beam at the aforementioned reflective mirror section of this optical deflector, 
changing the direction of the reflected light of this irradiated laser beam by rocking of the 
aforementioned reflective mirror section, and acquiring a projection picture. The reflective mirror 
section which has a light reflex side on a front face. The supporter of the couple which supports this 
reflective mirror section free [ rocking ] to the base. The slot and height which are prolonged in the 
direction which has the fixed electrode of the couple arranged at the reflective mirror section side of 
the aforementioned base, and intersects perpendicularly with the aforementioned center-of-oscillation 
shaft in the rear face of the aforementioned reflective mirror section. 

[Claim 3] It is the display characterized by projecting the optical information which wrote in by 
irradiating the reflected light from the aforementioned reflective mirror section in display given in the 
aforementioned claim 2 at an optical address type space optical modulator, and was written in this 
optical address type space optical modulator. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the optical deflector which is 
made to reflect light, such as a laser beam, and performs an optical deflection, and the display using 
this optical deflector. 
[0002] 

[Description of the Prior Art] The optical polariscope is used for the optical-deflection equipment of 
the scanner of optical instruments, such as an electrophotography formula copying machine, a laser 
beam printer, and a bar code reader, and the tracking-control equipment of an optical disk, and the 
display which scans a laser beam and projects an image. 

[0003] As an optical polariscope which generally performs an optical deflection mechanically, 
although there are a rotating polygon (polygon mirror), a stirred-up type reflecting mirror 
(galvanomirror) of a riot, etc., a mechanism can be miniaturized compared with a polygon mirror 
type thing, and the example of a trial production of the micro mirror which used the silicon substrate 
with the latest semiconductor process technology etc. is reported, and a galvanomirror type thing can 
expect miniaturization, lightweight-izing, and low-cost-ization further. 

[0004] The conventional example of such a galvanomirror type optical deflector is shown in drawing 
14 - drawing 17 , and drawing 18 , respectively. 

[0005] Drawing 14 is the decomposition perspective diagram of the optical deflector of the 1st 
conventional example, and drawing 15 is the outline side elevation of this optical deflector. In 
drawin g 14 and drawing 15 , the set-up sections 51 and 52 of a right-and-left couple are formed in the 
base 50, and the oscillating object 53 is arranged on the set-up section 51 of this couple, and 52. The 
oscillating object 53 consists of supporters 56 and 56 of the couple which connects the reflective 
mirror section 55 and the outer frame section 54 in the position on the shaft which passes along the 
abbreviation center of gravity of the outer frame section 54, the reflective mirror section 55 arranged 
at opening 54a of this outer frame section 54, and this reflective mirror section 55 in one. A part for 
the right-and-left both ends of the outer frame section 54 is being fixed on the set-up section 51 of a 
couple, and 52, and the supporters 56 and 56 of a couple are equipped with the function of the 
torsional-couple spring for vibrating this reflective mirror section 55 while they support the reflective 
mirror section 55 to the outer frame section 54. 

[0006] Moreover, on the base 50, the fixed electrodes 57 and 58 of a right-and-left couple are 
arranged, and the fixed electrodes 57 and 58 of this couple are arranged in the position which 
counters the right-and-left both ends of the reflective mirror section 55. The reflective mirror section 
55 is constituted as an electrode of the other party of the fixed electrodes 57 and 58 of this couple, 
and between each fixed electrodes 57 and 58 and the reflective mirror section 55, it is constituted so 
that voltage can be alternatively impressed through each circuit changing switches SW1 and SW2. In 
addition, since it connects through the outer frame section 54 and the supporters 56 and 56 of a 
couple, the reflective mirror section 55 should just impress the voltage impression to the reflective 
mirror section 55 to the outer frame section 54. 

[0007] In the above-mentioned composition, when voltage is impressed between one fixed electrode 
57 and the reflective mirror section 55, the left-hand side of the reflective mirror section 55 is 
attracted by electrostatic force, and the reflective mirror section 55 rotates the supporters 56 and 56 of 
a couple counterclockwise as a center-of-oscillation shaft CL (shown in drawing 1 5 ). again When 
voltage is impressed between the fixed electrode 58 of another side, and the reflective mirror section 
55, the reflective mirror section 55 is attracted by electrostatic force, and the right-hand side of the 



reflective mirror section 55 rotates the supporters 56 and 56 of a couple clockwise as a center-of- 
oscillation shaft CL (shown in drawing 15 ). Therefore, on-off control of the circuit changing 
switches SW1 and SW2 is carried out by turns, and the reflective mirror section 55 rocks right and 
left by impressing voltage to the fixed electrodes 57 and 58 of a couple by turns. Angle of reflection 
is changed by rocking of the reflective mirror section 55, and the optical deflection of the light 
irradiated by this reflective mirror section 55 is carried out by this. 

[0008] Drawing 1 8 is the decomposition perspective diagram of the optical deflector of the 2nd 
conventional example, drawing 18 - setting — a base 50 top -- the auxiliary base - a member 60 is 
fixed ~ having — this auxiliary base — the reflective mirror section 55 is arranged in opening 60a of a 
member 60 the both sides on the shaft which passes along the abbreviation center of gravity of this 
reflective mirror section 55, and the outside auxiliary base ~ between members 60 is connected with 
the supporters 56 and 56 of a couple The reflective mirror section 55 is constituted free [ rocking ] 
focusing on the supporters 56 and 56 of this couple. Moreover, the ctenidium section 61 is constituted 
by both the heels of the reflective mirror section 55, it is the position of the auxiliary base section 60 
which counters each of this ctenidium section 61, and fixed electrodes 57 and 58 are being fixed to 
the low position from this, respectively. The ctenidium section 62 which gears in the aforementioned 
ctenidium section 61 is constituted at each reflective mirror section 55 side of the fixed electrodes 57 
and 58 of this couple. 

[0009] In the above-mentioned composition, when voltage is impressed between one fixed electrode 
57 and the reflective mirror section 55, the left-hand side of the reflective mirror section 55 is 
attracted by electrostatic force, the reflective mirror section 55 sets a center-of-oscillation shaft as the 
supporters 56 and 56 of a couple, and it rotates counterclockwise, again When voltage is impressed 
between the fixed electrode 58 of another side, and the reflective mirror section 55, the right-hand 
side of the reflective mirror section 55 is attracted by electrostatic force, and the reflective mirror 
section 55 rotates clockwise by setting a center-of-oscillation shaft as the supporters 56 and 56 of a 
couple. Therefore, the reflective mirror section 55 rocks right and left like the aforementioned 1st 
conventional example by impressing voltage to the fixed electrodes 57 and 58 of a couple by turns. 
[0010] 

[Problem(s) to be Solved by the Invention] the [ however, / the above 1st and ] ~ there was a problem 
which is described below in the 2 conventional example 

[001 1] That is, in the 1st conventional example, in order to make the reflective mirror section 55 rock 
at high speed, the one where the weight of the reflective mirror section 55 is lighter is desirable. Here, 
if thickness t of the reflective mirror section 55 is made thin for lightweight-izing as drawing 16 
shows, un-arranging [ of a light reflex side bending ] will arise, and a problem will appear in rigidity. 
[0012] Moreover, in order to enlarge the deflection angle (deflection angle) of the reflective mirror 
section 55, as shown in drawing 17 , it is necessary to set up greatly the gap interval of the reflective 
mirror section 55 and fixed electrodes 57 and 58. However, since electrostatic force is in inverse 
proportion to the square of a gap, it needs very big voltage for obtaining required driving force. 
[0013] On the other hand, in the aforementioned 2nd conventional example, unlike the 1st 
conventional example, if the height of the ctenidium sections 61 and 62 is set up greatly, a large 
deflection angle can be taken, and if the number of ctenidiums is made [ many ], big driving force 
will be obtained by the low battery. However, in order to form the ctenidium section 61 in both the 
heels of the reflective mirror section 55, it is not avoided that the reflective mirror section 55 is 
enlarged. If the reflective mirror section 55 is enlarged, since the resonance frequency of the 
reflective mirror section 55 will fall, it cannot be made to rock at high speed. In order to take a large 
deflection angle especially, or in order to obtain big driving force by the low battery, the height of the 
ctenidium sections 61 and 62 is set up greatly, or it becomes increase in quantity of the weight of the 
reflective mirror section 55 to make [ many ] the number of ctenidiums, and the fall of the further 
resonance frequency is caused. 

[0014] Then, this invention is made that said technical problem should be solved, and aims at 
offering the display using the optical deflector and this which are high speed also under low drive 
power, and a problem does not produce in the rigidity of the reflective mirror section, either, while 
being able to rock by the extensive deflection angle. 
[0015] 

[Means for Solving the Problem] The reflective mirror section to which invention of a claim 1 has a 
light reflex side on a front face, and the supporter of the couple which supports this reflective mirror 



section free [ rocking ] to the base, In the optical deflector to which it has the fixed electrode of the 
couple arranged at the reflective mirror section side of the aforementioned base, voltage is impressed 
between each of this fixed electrode and the aforementioned reflective mirror section, and the 
aforementioned reflective mirror section rocks the supporter of the aforementioned couple as a 
center-of-oscillation shaft by electrostatic force The mirror side ctenidium section which consists of 
the slot prolonged in the direction which intersects perpendicularly with the aforementioned center- 
of-oscillation shaft, and a height is formed in the rear face of the aforementioned reflective mirror 
section, to the aforementioned reflective mirror section side of each aforementioned fixed electrode It 
is the optical deflector characterized by forming the electrode side ctenidium section which changes 
from the slot and height which can be geared to the aforementioned mirror side ctenidium section. 
[0016] The reflective mirror section to which invention of a claim 2 has a light reflex side on a front 
face, and the supporter of the couple which supports this reflective mirror section free [ rocking ] to 
the base, It has the fixed electrode of the couple arranged at the reflective mirror section side of the 
aforementioned base. The mirror side ctenidium section which consists of the slot prolonged in the 
direction which intersects perpendicularly with the aforementioned center-of-oscillation shaft, and a 
height is formed in the rear face of the aforementioned reflective mirror section, to the 
aforementioned reflective mirror section side of each aforementioned fixed electrode The electrode 
side ctenidium section which changes from the slot and height which can be geared to the 
aforementioned mirror side ctenidium section is formed. The optical deflector to which voltage is 
impressed between each aforementioned fixed electrode and the aforementioned reflective mirror 
section, and the aforementioned reflective mirror section rocks the supporter of the aforementioned 
couple as a center-of-oscillation shaft by electrostatic force is prepared. It is the display characterized 
by irradiating a laser beam at the aforementioned reflective mirror section of this optical deflector, 
changing the direction of the reflected light of this irradiated laser beam by rocking of the 
aforementioned reflective mirror section, and acquiring a projection picture. 
[0017] Invention of a claim 3 is display characterized by projecting the optical information which 
wrote in the reflected light from the aforementioned reflective mirror section by irradiating at an 
optical address type space optical modulator, and was written in this optical address type space 
optical modulator in display given in the aforementioned claim 2. 
[0018] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained based 
on a drawing. 

[0019] Drawing 1 - drawin g 4 show the 1st operation gestalt of this invention, and, for the 
decomposition perspective diagram of optical-deflector 1 A, and drawing 1 (B), the outline side 
elevation of optical-deflector 1A and drawing 2 are [ drawing 1 (A) / the outline side elevation of 
optical-deflector 1 A and drawing 4 of the perspective diagram of optical-deflector 1 A and drawing 
3 ] the perspective diagrams by the side of the rear face of the reflective mirror section 7. 
[0020] In drawin g 1 - draw ing 4 , the base 2 of optical-deflector 1 A has the shape of a flat rectangle, 
and the set-up section 3 projects in all the periphery edges of this base 2 in one, it is formed in them, 
and the oscillating object 5 is arranged on this set-up section 3. 

[0021] This oscillating object 5 consists of supporters 8 and 8 of the couple which connects the 
reflective mirror section 7 and the outer frame section 6 in the position on the shaft which passes 
along the abbreviation center of gravity of the rectangle-like outer frame section 6, the reflective 
mirror section 7 arranged in opening 6a of this outer frame section 6, and this reflective mirror 
section 7 in one. And the outer frame section 6 is being fixed on the set-up section 3, and the 
reflective mirror section 7 is constituted in the supporters 8 and 8 of a couple free [ rocking ] as a 
center-of-oscillation shaft CL (shown in drawing 1 and drawing 3 ). In the front face of the reflective 
mirror section 7, film attachment of the light reflex film is carried out, and light reflex side 7a is 
formed. 

[0022] Moreover, as shown in drawing 4 in detail, the mirror side ctenidium section 9 which consists 
of slot 9a prolonged in the direction which intersects perpendicularly with the aforementioned center- 
of-oscillation shaft CL, and height 9b is formed in the rear face of the reflective mirror section 7 in 
one. The fixed electrodes 10 and 1 1 of a right-and-left couple are arranged in the position on the base 
2 which counters the mirror side ctenidium section 9 of this reflective mirror section 7, and the 
electrode side ctenidium section 12 which changes from slot 12a and height 12b also to the upper 
surface side of the fixed electrodes 10 and 1 1 of this couple is formed in one. And the mirror side 



ctenidium section 9 and the electrode side ctenidium section 12 are arranged so that the heights 9b 
and 12b of another side may gear with one slots 9a and 12a to the physical relationship which 
counters mutually, i.e., each other. Between each fixed electrodes 10 and 1 1 and the reflective mirror 
section 7, it is constituted so that voltage can be alternatively impressed through each circuit 
changing switches SW1 and SW2, on-ofF control of each circuit changing switches SW1 and SW2 is 
carried out by turns, and it is constituted so that voltage may be impressed to the fixed electrodes 1 1 
and 12 of a couple by turns. 

[0023] Moreover, the thickness is formed thinly, and the aforementioned reflective mirror section 7 is 
highly formed so that an engagement stroke with Slots 9a and 12a and Heights 9b and 12b can 
specifically obtain a latus deflection angle in the height of the mirror side ctenidium section 9 and the 
electrode side ctenidium 12. That is, the reflective mirror section 7 is lightweight as a whole, and 
resonance frequency is constituted highly. 

[0024] As shown in drawing 1 (B), when voltage is impressed between one fixed electrode 10 and the 
reflective mirror section 7 in the above-mentioned composition, the left-hand side of the reflective 
mirror section 7 is attracted by electrostatic force, the reflective mirror section 7 sets the center-of- 
oscillation shaft CL as the supporter 8 of a couple, and it rotates counterclockwise, again As shown in 
drawing 3 , when voltage is impressed between the fixed electrode 1 1 of another side, and the 
reflective mirror section 7 While the suction force of one fixed electrode 10 is canceled and the 
supporter 8 of the twisted couple tends to return the reflective mirror section 7 to the original position 
according to the elastic return force The right-hand side of the reflective mirror section 7 is attracted 
by electrostatic force, and the reflective mirror section 7 rotates clockwise by setting the center-of- 
oscillation shaft CL as the supporter 8 of a couple. Therefore, if on-off control of the circuit changing 
switches SW1 and SW2 is carried out by turns, the reflective mirror section 7 will rock right and left 
by impressing voltage to the fixed electrodes 10 and 1 1 of a couple by turns. Angle of reflection is 
changed by rocking of the reflective mirror section 7, and the optical deflection of the light irradiated 
by this reflective mirror section 7 is carried out by this. In addition, the voltage impression to the 
reflective mirror section 7 is impressed to the outer frame section 6 which has connected this 
reflective mirror section 7. 

[0025] Here, the driving force of the reflective mirror section 7 is obtained by the electrostatic force 
generated between the mirror side ctenidium section 9 and the electrode side ctenidium section 12, 
and since both gap intervals are narrow irrespective of a rocking position and fixed, it can obtain big 
driving force on low voltage. In addition, the grade of the size of driving force is explained in full 
detail below. 

[0026] And the height of the mirror side ctenidium section 9 and the electrode side ctenidium section 
12 is set as height required to obtain a desired deflection angle, and the reflective mirror section 7 can 
be made to rock by the deflection angle big [ it is lightweight, and ] since resonance frequency is 
constituted highly which is high speed also under low voltage. If the reflective mirror section 7 is 
especially vibrated by resonance frequency, since the reflective mirror section 7 will vibrate at the 
maximum serious grade, a big turning effort can be obtained with low power. 
[0027] Moreover, since height 9b of the mirror side ctenidium section 9 functions also as a rib which 
raises intensity, even if the reflective mirror section 7 forms thickness thinly, a problem does not 
produce it in rigidity, like light reflex side 7a bends. Since the reflective mirror section 7 forms the 
mirror side ctenidium section 9 in the rear- face side and the whole front face of the reflective mirror 
section 7 can be constituted as light reflex side 7a, lightweight-ization is attained also from this point 
that what is necessary is just to set it as the minimum size required as light reflex side 7a. 
[0028] Next, the size of the electrostatic force the case of the ctenidium electrode of this invention 
and in the case of the flat electrode of the 1st conventional example is compared. The electrostatic 
force to which the electrostatic force F generated when voltage V is generally impressed between a 
fixed electrode and the reflective mirror section 7 which is moving part will commit a gap interval in 
one ctenidium side in the case of a ctenidium electrode like drawing 5 (A) if width of face of W and 
an electrode is set [ the dielectric constant between g and a gap ] to L for the depth of epsilon and an 
electrode is set to F=epsilon V2W/2g. In the case of an parallel flat electrode like drawing 5 (B), it is 
set to F=epsilon V2WL/2g2. 

[0029] In the case of an parallel flat electrode, although electrostatic force becomes large by the 
square of a GYAPU interval, if it is going to take the large deflection angle of the reflective mirror 
section 7, it is necessary to enlarge this gap interval. Therefore, it becomes difficult to obtain big 



electrostatic force. On the other hand, since the reflective mirror section 7 moves in parallel to a gap 
in the case of a ctenidium electrode, the gap interval is fixed. Therefore, since a gap interval is made 
as small as possible, it can obtain big electrostatic force, furthermore — since two or more several n of 
a ctenidium can be boiled and can be carried out — electrostatic force - an upper formula -- further - 
it becomes 2n time 

[0030] Next, a concrete numeric value is substituted and the case of both sides is compared. If the 
size of the reflective mirror section 7 is used as 2mm angle as shown in drawing 6 , it will be set to 
W= 1mm and L= 2mm in an upper formula. Moreover, if a deflection angle is made into **10 
degrees, the electrostatic force f which will commit every [ 50 piece (40 micrometer pitch) ] and the 
gap interval g to the ctenidium of a lot if the number of ctenidiums is set to 2 micrometers at each 
electrode in the case of a ctenidium electrode will be set to f==epsilon V2xl/2x(2xl0-4) 
=2.5x1 02xepsilonV2. Since there is the 2nd page of a field which electrostatic force commits in the 
ctenidium of a lot and there are 50 ctenidiums, the electrostatic force F as the whole is set to 
F=2x50f=2.5xl05xepsilonV2. 

[003 1] Since in the case of an parallel flat electrode the endmost part of the reflective mirror section 7 
displaces 176 micrometers when a deflection angle is **10 degrees, it serves as the gap interval g. 
Therefore, electrostatic force F is set to F=epsilon V2xlx2/2x(l 76x10-4)2=3.2x1 03xepsilonV2. 
[0032] As mentioned above, when it is made a ctenidium electrode, about 80 times as many 
electrostatic force as this will be obtained on the same voltage. Furthermore, in the case of a 
ctenidium electrode, it is possible also for increasing the number of ctenidiums by the manufacture 
method, or narrowing a gap interval, and it can also obtain bigger electrostatic force. 
[0033] Drawing 7 is a perspective diagram by the side of the rear face of optical-deflector IB which 
shows the 2nd operation gestalt of this invention. It is in this 2nd operation gestalt, and the same 
composition part as the aforementioned 1st operation gestalt gives the same sign to a drawing, the 
explanation is omitted, and only different composition is explained. 

[0034] That is, as shown in drawing 7 , the rib 20 which connects between adjoining height 9b is 
formed in the position on the center-of-oscillation shaft CL which is the rear- face side of the 
reflective mirror section 7, and passes along the supporters 8 and 8 of a couple, without preparing slot 
9a. This part serves as more rigid improvement, in order that a rib 20 may strengthen intensity of the 
reflective mirror section 7 further, while the electrostatic force of the same size is obtained compared 
with the aforementioned 1st operation gestalt, since it is a part unrelated to an operation of 
electrostatic force. 

[0035] Drawing 8 and drawing 9 show the 3rd operation gestalt of this invention, and drawing 8 and 
drawing 9 are the outline side elevations of optical-deflector 1C, respectively. In drawing 8 and 
drawing 9 , since other composition is the same, it is in this 3rd operation gestalt, and only the 
composition of the mirror side ctenidium section 9 and the electrode side ctenidium section 12 is 
different as compared with the aforementioned 1st operation gestalt, and only the composition of the 
mirror side ctenidium section 9 and the electrode side ctenidium section 12 is explained, and other 
composition gives the same sign to a drawing, and omits the explanation. 

[0036] That is, with this 3rd operation gestalt, the length of the rocking direction (direction which 
intersects perpendicularly with the center-of-oscillation shaft CL) of the mirror side ctenidium section 
9 and the electrode side ctenidium section 12 is formed shorter than the length of the rocking 
direction of the reflective mirror section 7. Since an angle until the free end (outside edge) of the 
reflective mirror section 7 collides with fixed electrodes 10 and 1 1 or the base 2 by doing in this way 
is made greatly, a deflection angle can be enlarged. As for drawin g 9 , it turns out that the state where 
voltage was impressed is shown and the rocking angle is large compared with the case of drawing 3 
of the 1st operation gestalt between one fixed electrode 10 and the reflective mirror section 7. 
[0037] Drawing 10 and drawing 1 1 show the 4th operation gestalt of this invention, and drawing 10 
and drawing 11 are the outline side elevations of optical-deflector ID. In drawing 10 and drawing 
11 , since other composition is the same, it is in this 4th operation gestalt, and only the composition 
of the mirror side ctenidium section 9 and the electrode side ctenidium section 12 is different as 
compared with the aforementioned 1st operation gestalt, and only the composition of the mirror side 
ctenidium section 9 and the electrode side ctenidium section 12 is explained, and other composition 
gives the same sign to a drawing, and omits the explanation. 

[0038] That is, with this 4th operation gestalt, the height of the mirror side ctenidium section 9 and 
the electrode side ctenidium section 12 is formed so that it may become low as it keeps away from 



the center-of-oscillation shaft CL. Since an angle until the free end (outside edge) of the reflective 
mirror section 7 collides with fixed electrodes 10 and 1 1 is greatly made even if it sets up narrowly 
the interval of the reflective mirror section 7 and fixed electrodes 10 and 1 1 by doing in this way, a 
deflection angle can be enlarged. As for drawing 1 1 , it turns out that the state where voltage was 
impressed is shown and the rocking angle is large compared with the case of drawing 3 of the 1st 
operation gestalt between one fixed electrode 10 and the reflective mirror section 7. 
[0039] As mentioned above, it becomes [ if the vacuum lock of the interior of each optical deflectors 
1A-1D is carried out using methods, such as anode plate junction, can lose the influence of air 
resistance to rocking of the reflective mirror section 7, and / with a rockable ] high speed more and is 
desirable, although according to the above 1st - the 4th operation gestalt it is high speed also under a 
low battery and an extensive deflection angle can be rocked. 

[0040] Drawing 12 is the outline block diagram of display which used each above-mentioned optical 
deflectors 1 A-1D. In drawing 12 , the laser beam discharged from the laser light source 30 is 
irradiated by the optical-deflection child 3 1 for horizontal scannings. The reflective mirror section is 
rocked synchronizing with a horizontal frequency, and, as for the optical-deflection child 31 for 
horizontal scannings, the reflected light is horizontally scanned by this rocking. The laser beam 
reflected here is irradiated by the optical-deflection child 32 for vertical scannings. The reflective 
mirror section is rocked synchronizing with perpendicular frequency, and, as for this optical- 
deflection child 32 for vertical scannings, the reflected light is perpendicularly scanned by this 
rocking. The laser beam reflected here is irradiated by the screen 33. 

[0041] As each above-mentioned optical deflectors 1A-1D were used as an optical-deflection child 
31 for horizontal scannings and being described above, it is high speed, and since it can rock by the 
extensive deflection angle, it can be made to be able to synchronize with a dozens of kHz scanning 
frequency, and can be made to rock. Of course, you may use each above-mentioned optical deflectors 
1 A- ID also for the optical-deflection child 32 for vertical scannings. 

[0042] Drawing 13 is the outline block diagram of other display which used each above-mentioned 
optical deflectors 1 A- ID. In drawing 13 , the laser beam discharged from the laser light source 30 is 
irradiated by the optical-deflection child 31 for horizontal scannings. The reflective mirror section is 
rocked synchronizing with a horizontal frequency, and, as for the optical-deflection child 31 for 
horizontal scannings, the reflected light is horizontally scanned by this rocking. The laser beam 
reflected here is irradiated by the optical-deflection child 32 for vertical scannings. The reflective 
mirror section is rocked synchronizing with perpendicular frequency, and, as for this optical- 
deflection child 32 for vertical scannings, the reflected light is perpendicularly scanned by this 
rocking. The laser beam reflected here is irradiated by the optical address type space modulation 
element 35 through a focusing lens 34. The optical address type space modulation element 35 writes 
in this optical information, amplifies lightness, brightness, etc. and displays this on a front- face side 
by liquid crystal. 

[0043] On the other hand, incidence of the light from a lamp 36 is carried out to the Poral 
RIZESHON beam splitter 40 through an infrared cut filter 37, a lens 38, and the wavelength filter 39, 
and this reflected light is irradiated by the optical address type space modulation element 35. 
Incidence of the light which reflected this optical address type space modulation element 35 is again 
carried out to the Poral RIZESHON beam splitter 40, and the light which penetrated this is irradiated 
by the screen 33 through a lens 41 . 

[0044] As each above-mentioned optical deflectors 1 A- ID were used as an optical-deflection child 
3 1 for horizontal scannings and being described above, it is high speed, and since it can rock by the 
extensive deflection angle, it can be made to be able to synchronize with a dozens of kHz scanning 
frequency, and can be made to rock. Of course, you may use each above-mentioned optical deflectors 
1 A- ID also for the optical-deflection child 32 for vertical scannings. 

[0045] In addition, according to the aforementioned operation gestalt, although display was shown as 
an example of application of an optical deflector, of course, it is applicable to the scanner of optical 
instruments, such as an electrophotography formula copying machine, a laser beam printer, and a bar 
code reader, the optical-deflection equipment of the tracking-control equipment of an optical disk, 
etc. 
[0046] 

[Effect of the Invention] In the optical deflector to rock according [ as explained above, according to 
invention of a claim 1, the reflective mirror section sets a center-of-oscillation shaft as the supporter 



of a couple, and ] to electrostatic force The mirror side ctenidium section which consists of the slot 
prolonged in the direction which intersects perpendicularly with the aforementioned center-of- 
oscillation shaft, and a height is formed in the rear face of the reflective mirror section, to the 
aforementioned reflective mirror section side of the fixed electrode of a couple Since the electrode 
side ctenidium section which changes from the slot and height which can be geared to the 
aforementioned mirror side ctenidium section was formed Even if it sets the height of the mirror side 
ctenidium section and the electrode side ctenidium section as height required to obtain a desired 
deflection angle, the gap interval of the mirror side ctenidium section and the electrode side 
ctenidium section does not change. Moreover, a thing to form the size of the reflective mirror section 
in the minimum size required for a **** slant face, since the mirror side ctenidium section was 
formed in the rear- face side of the reflective mirror section, Since rigidity is maintainable even if it 
forms the thickness of the reflective mirror section thinly, since the height of the mirror side 
ctenidium section functions as an on-the-strength rib, it is lightweight in the reflective mirror section 
and resonance frequency can be constituted in a high thing, also under low voltage and at high speed 
And while being able to make it rock by the big deflection angle, a problem does not arise in the 
rigidity of the reflective mirror section, either. 

[0047] According to invention of a claim 2, the reflective mirror section is constituted free [ rocking ] 
to the base focusing on the supporter of a couple. The fixed electrode of a couple is arranged to the 
reflective mirror section side of the base, and the mirror side ctenidium section is formed in the rear 
face of the aforementioned reflective mirror section, to the aforementioned reflective mirror section 
side of each aforementioned fixed electrode The optical deflector to which the electrode side 
ctenidium section which gears in the aforementioned mirror side ctenidium section is formed, voltage 
is impressed between each aforementioned fixed electrode and the aforementioned reflective mirror 
section, and the aforementioned reflective mirror section rocks the supporter of the aforementioned 
couple as a center-of-oscillation shaft by electrostatic force is prepared. Since it constituted so that a 
laser beam might be irradiated at the aforementioned reflective mirror section of this optical 
deflector, the direction of the reflected light of this irradiated laser beam might be changed by rocking 
of the aforementioned reflective mirror section and a projection picture might be acquired, the high 
picture of a scanning frequency can be displayed. 

[0048] Since the reflected light from the aforementioned reflective mirror section projected the 
optical information which wrote in by irradiating at an optical address type space optical modulator, 
and was written in this optical address type space optical modulator in display given in the 
aforementioned claim 2 according to invention of a claim 3, the high picture of a scanning frequency 
can be displayed using an optical address type space modulation element. 
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PRIOR ART 

[Description of the Prior Art] The optical polariscope is used for the optical-deflection equipment of 
the scanner of optical instruments, such as an electrophotography formula copying machine, a laser 
beam printer, and a bar code reader, and the tracking-control equipment of an optical disk, and the 
display which scans a laser beam and projects an image. 

[0003] As an optical polariscope which generally performs an optical deflection mechanically, 
although there are a rotating polygon (polygon mirror), a stirred-up type reflecting mirror 
(galvanomirror) of a riot, etc., a mechanism can be miniaturized compared with a polygon mirror 
type thing, and the example of a trial production of the micro mirror which used the silicon substrate 
with the latest semiconductor process technology etc. is reported, and a galvanomirror type thing can 
expect miniaturization, lightweight-izing, and low-cost-ization further. 

[0004] The conventional example of such a galvanomirror type optical deflector is shown in drawing 
14 - drawing 17 , and drawing 18 , respectively. 

[0005] Drawing 14 is the decomposition perspective diagram of the optical deflector of the 1st 
conventional example, and drawing 15 is the outline side elevation of this optical deflector. In 
drawing 14 and drawing 15 , the set-up sections 51 and 52 of a right-and-left couple are formed in the 
base 50, and the oscillating object 53 is arranged on the set-up section 51 of this couple, and 52. The 
oscillating object 53 consists of supporters 56 and 56 of the couple which connects the reflective 
mirror section 55 and the outer frame section 54 in the position on the shaft which passes along the 
abbreviation center of gravity of the outer frame section 54, the reflective mirror section 55 arranged 
at opening 54a of this outer frame section 54, and this reflective mirror section 55 in one. A part for 
the right-and-left both ends of the outer frame section 54 is being fixed on the set-up section 51 of a 
couple, and 52, and the supporters 56 and 56 of a couple are equipped with the function of the 
torsional-couple spring for vibrating this reflective mirror section 55 while they support the reflective 
mirror section 55 to the outer frame section 54. 

[0006] Moreover, on the base 50, the fixed electrodes 57 and 58 of a right-and-left couple are 
arranged, and the fixed electrodes 57 and 58 of this couple are arranged in the position which 
counters the right-and-left both ends of the reflective mirror section 55. The reflective mirror section 
55 is constituted as an electrode of the other party of the fixed electrodes 57 and 58 of this couple, 
and between each fixed electrodes 57 and 58 and the reflective mirror section 55, it is constituted so 
that voltage can be alternatively impressed through each circuit changing switches SW1 and SW2. In 
addition, since it connects through the outer frame section 54 and the supporters 56 and 56 of a 
couple, the reflective mirror section 55 should just impress the voltage impression to the reflective 
mirror section 55 to the outer frame section 54. 

[0007] In the above-mentioned composition, when voltage is impressed between one fixed electrode 
57 and the reflective mirror section 55, the left-hand side of the reflective mirror section 55 is 
attracted by electrostatic force, and the reflective mirror section 55 rotates the supporters 56 and 56 of 
a couple counterclockwise as a center-of-oscillation shaft CL (shown in drawing 15 ). again When 
voltage is impressed between the fixed electrode 58 of another side, and the reflective mirror section 
55, the reflective mirror section 55 is attracted by electrostatic force, and the right-hand side of the 
reflective mirror section 55 rotates the supporters 56 and 56 of a couple clockwise as a center-of- 
oscillation shaft CL (shown in drawing 1 5 ). Therefore, on-off control of the circuit changing 
switches SW1 and SW2 is carried out by turns, and the reflective mirror section 55 rocks right and 
left by impressing voltage to the fixed electrodes 57 and 58 of a couple by turns. Angle of reflection 
is changed by rocking of the reflective mirror section 55, and the optical deflection of the light 
irradiated by this reflective mirror section 55 is carried out by this. 



[0008] Drawing 18 is the decomposition perspective diagram of the optical deflector of the 2nd 
conventional example, drawing 18 — setting -- a base 50 top the auxiliary base a member 60 is 
fixed — having — this auxiliary base — the reflective mirror section 55 is arranged in opening 60a of a 
member 60 the both sides on the shaft which passes along the abbreviation center of gravity of this 
reflective mirror section 55, and the outside auxiliary base — between members 60 is connected with 
the supporters 56 and 56 of a couple The reflective mirror section 55 is constituted free [ rocking ] 
focusing on the supporters 56 and 56 of this couple. Moreover, the ctenidium section 61 is constituted 
by both the heels of the reflective mirror section 55, it is the position of the auxiliary base section 60 
which counters each of this ctenidium section 61, and fixed electrodes 57 and 58 are being fixed to 
the position lower than this, respectively. The ctenidium section 62 which gears in the 
aforementioned ctenidium section 61 is constituted at each reflective mirror section 55 side of the 
fixed electrodes 57 and 58 of this couple. 

[0009] In the above-mentioned composition, when voltage is impressed between one fixed electrode 
57 and the reflective mirror section 55, the left-hand side of the reflective mirror section 55 is 
attracted by electrostatic force, the reflective mirror section 55 sets a center-of-oscillation shaft as the 
supporters 56 and 56 of a couple, and it rotates counterclockwise, again When voltage is impressed 
between the fixed electrode 58 of another side, and the reflective mirror section 55, the right-hand 
side of the reflective mirror section 55 is attracted by electrostatic force, and the reflective mirror 
section 55 rotates clockwise by setting a center-of-oscillation shaft as the supporters 56 and 56 of a 
couple. Therefore, the reflective mirror section 55 rocks right and left like the aforementioned 1st 
conventional example by impressing voltage to the fixed electrodes 57 and 58 of a couple by turns. 
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EFFECTOF THE INVENTION 

[Effect of the Invention] In the optical deflector to rock according [ as explained above, in invention 
of a claim 1, the reflective mirror section sets a center-of-oscillation shaft as the supporter of a 
couple, and ] to electrostatic force The mirror side ctenidium section which consists of the slot 
prolonged in the direction which intersects perpendicularly with the aforementioned center-of- 
oscillation shaft, and a height was formed in the rear face of the reflective mirror section, and the 
electrode side ctenidium section which changes from the slot and height which can be geared to the 
aforementioned mirror side ctenidium section was formed in the aforementioned reflective mirror 
section side of the fixed electrode of a couple. Therefore, even if it sets the height of the mirror side 
ctenidium section and the electrode side ctenidium section as height required to obtain a desired 
deflection angle, the gap interval of the mirror side ctenidium section and the electrode side 
ctenidium section does not change. Moreover, a thing to form the size of the reflective mirror section 
in the minimum size required for a **** slant face, since the mirror side ctenidium section was 
formed in the rear-face side of the reflective mirror section, Since rigidity is maintainable even if it 
forms the thickness of the reflective mirror section thinly, since the height of the mirror side 
ctenidium section functions as an on-the-strength rib, it is lightweight in the reflective mirror section 
and resonance frequency can be constituted in a high thing, also under low voltage and at high speed 
And while being able to make it rock by the big deflection angle, a problem does not arise in the 
rigidity of the reflective mirror section, either. 

[0047] The reflective mirror section is constituted from invention of a claim 2 free [ rocking ] to the 
base focusing on the supporter of a couple. The fixed electrode of a couple is arranged to the 
reflective mirror section side of the base, and the mirror side ctenidium section is formed in the rear 
face of the aforementioned reflective mirror section, to the aforementioned reflective mirror section 
side of each aforementioned fixed electrode The optical deflector to which the electrode side 
ctenidium section which gears in the aforementioned mirror side ctenidium section is formed, voltage 
is impressed between each aforementioned fixed electrode and the aforementioned reflective mirror 
section, and the aforementioned reflective mirror section rocks the supporter of the aforementioned 
couple as a center-of-oscillation shaft by electrostatic force is prepared. The laser beam was irradiated 
at the aforementioned reflective mirror section of this optical deflector, and it constituted so that the 
direction of the reflected light of this irradiated laser beam might be changed by rocking of the 
aforementioned reflective mirror section and a projection picture might be acquired. Therefore, the 
high picture of a scanning frequency can be displayed. 

[0048] Since the reflected light from the aforementioned reflective mirror section projected the 
optical information which wrote in by irradiating at an optical address type space optical modulator, 
and was written in this optical address type space optical modulator in display given in the 
aforementioned claim 2 according to invention of a claim 3, the high picture of a scanning frequency 
can be displayed using an optical address type space modulation element. 
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7 

ffl©tttt«:fi<»Baftt. f = «V'xi/2X{2 

tcacsw^^ < ba* 2 a* »j , r. 5 0 flft * 

^l*il/X<Dt>«^Fti, F = 2x50f =2. 

[003 1 ] ¥1t¥BBB<Z»£, flflfta*± 1 OdW> 
± * %M $ ? - &7 4>£Wflb»l 7 6 mnStttT 

I*. F=eV , xix2/2X(i76xi()- , ) , = 
3.2X1 (j J X£ V'ift*. 10 
[0032] fcUL J: 0 , ffififrSgK btd&it. B bSHE 

BB&4>B£tt. tt6*SK J: 0 &&093t*iiK> Ofc 
[0033] B7 U*^c»2^»B**T*Bffl 

^xmra i*iw»4B-*«e0f«aBK:B-?« 

20 

[0034] H7«CiStJ:^. 
*fcM*C L±^feg^«i89 a & 

jwspshB^jftSr^'j^o^iasmrc^o c 
a* 1 XB«s±tt^i:nttft**300B£#ff 

4<ttttc, >j:T2O#Eft5 5-B7 0^&S6K:B 

[003 5] B8a^9t**»fl©»3|«ft»*«rm 
U B8ftCW9t«nen*WBlC^>W5«]BB 30 
■C**o B8atfB9ccM>r, C©*3*E*S»Sft:* 
^BfflB 1 JMWBitteOT: 5 9 tM 

SMWBBl 2i<0»rt«>**M t Bftl/. AoBslttH- 
2 £BBflSfttf 1 2 iO> 

£A®«*gMllU ^OttOttrtltBffiwiB-K^JfcM- 

[0 03 6] bis. c^BSjaKrarcii, S3-BS 

k<£^X\ S«5^-B7©i*B (rtBlSB) 

B& 1 0 , 11 Xli^-* 2tc(S*r*ar©*«Ai^: 

*<-c*&fc#>. i^i^^<ncim^ B 

9tt-#<DBtf Bft 1 0 <tK&* 5-&7ffilC<:£E£En 

in o fcttB* v u B 1 ntiffi&<m 3 e>*g£fc: H/* r 

[ 0 0 3 7 ] 0 1 OacOT 1 1 4 «fifl&B 

B 1 OatfB 1 1 «#Bi8lB 1 DG>BBBBB 

r-** 0 a i oauw 1 i tctei-r. ca>B4*B®» 

Kfc-j-CBBB l«6*«±fc«l/C 5 7-«£ft9 50 



#§32 0 0 0- 1 47 4 1 9 
8 

B—C«>*fc*>. £?HMftB&9£&SM&BBl 2 
40«J»J[>#*»WU *©A<?>«flE«BB«:FI-|M- 

[0 03 8] B*, COB4***ar«. S2HHB 
fftS9 ^BfiMBBB 1 2 ioS^ Bfl<t><frMC L 

S10, I 1±<DBB**<S*<^C4>ESU7-B7 
(WIHIB) *W£BSl 0. 1 1 

±#-C& 4. 13 1 1 t*-*©B*Bfi 1 0 tmi 5 y - 

[0039] «±, fjfifi^ 1 -B4*ttHB«Kl«fcnt*. 
«BEOT'C*Si* , C 1 j£BftftOlBtt«:tf^C 
±**C*6#. SjUBftS 1 A- 1 DOrittgnfittir 
*Z>**«r«c^Jfta«±tnt«Slt 5^ - B7 Ogft 

[ 0 0 4 0 ] ill 2 It, ±ae»X:Bl4B 1 A- 1 D£ffl 
l-fc«*ttBOWBlifiSB'C**, Bl 2tc*J^-C, u 
-tf«W3 0 J: 9»M3nfcu-1f*«, 
<irS]^3 lJCBI*3tl4. ****ffl*Bifil-T'3 Hi* 
TOififcccBBl/irBMs^-BMiSliSn, C^gSi 
«c«fc-»t:JS9**^*¥*i5i«:iaESti*. cccss*s 
nfcu-lf*«*ait**ffl*BisiT-3 2ccjwt$ti4 0 
COB»*aw*Bifii : f 3 2(«l*J3»»tt:raBLX'S 

->3 3(CJK!iSn&. 

[0041] ^^a£ffl^fg^ : f : 3 i iorJzies^tip 

MB1 A-l D^rffi^en-CfcO, ±l2UfcJ:^^S^ 

^. ^iitTt^Tt^ifii^s 2 tc 6±!as*iiifiiB 1 a - 

[0042] Bl 3ii, ±K**B*B1 A-l D&m 

i>tctbff>t^Komiftimv*>z. ® 1 3 km* 

r. u-1f*S3 0J:*)*«SnfcU-1f*«. 
^7t^^3 1 ccjffiMdtl^o ^¥i^£ffljfe®^3 
MrtTBiftBKHttbXSflfST'-BAWttSn, c 

S« 5 fttc u - H*lttB(ayi3WW3 2 (c RMt 5 
n-S. CCMIitS*ffl*BlW-3 2ttffiiUa«»tt:B«ll 

B* U >X3 4 r*7 F U AS&HStSBB-M 5 

tcBHsn*. *r f u^^4ffiis:iisi^3 5**co* 



9 

[004 3]-*. 5>*3 6*&©*t***HS*^ 

ft. ccfciMLrfcjfcA* 1/^X4 i£frorx£';-> 
[0044] *¥**H*IW*3 1 t br±te&#<s 

A,. ^£Mrt«ffl*3 2CCk±te&#BlfilBl 
1 Dfcffl^r^'o 

[ o o 4 5 ] wo. frsa**»*c ftmsoa 

[0046] 

imWQiM) ObSHI! 1/fcJ: ^ «c. !b£9T 1 © 

* y -m>m* <mlt: i>m& * * c ± 

[0047] B#I2WWCJ:fttit. £3*i;7-&£ 

©Xft** - * ox i fr£ SfoK 
O. B?ia!Ot 5 7 -<M>Mici* $ 7 



4ffl2 0 00-1474 19 
10 

Vitwmiit&im £pie®H 8e>f§ftK J: -> r 

[0048] s#«3a>fwiK Ant*. ma##ffl2 tc 
s»«&*««6Htt:*c*x. miasms ^-*^*>cos« 

[B l ] ( A ) 1 IMS 

[B 3 ] -tf&mm 1 **»*tcff **«iaiS©|RI8lB 

BBX&£<> 

[B4 ] l &m&*:th?%M * v -m>& 

fflffito»«BX**4. 

[B5] <A) *rt»*©«tlWft©«*K:i»rt^j»a 
A £ whit . ( B ) <*• 1 S£*«©W 

[ B 6 ] tts*©»tt«* * s *awr * fctf>©s« * 

[B7 ] *$WC»2*to*»4mTS»$ 
H«©»*IBXA&. 

[B8] *^C0^3^m4^T7t^S^#]®^ 
[B9] 1c^coiB3^m4:^'r^jtS^irail 
[BIO] ^B^OS94*»«!»4wr*IBW«)WB 
[Bill ^WO»4*^J»4^T*B*B©aiB 
[B l 2 ] ?W WtfflC^cAinftBwaBSStaRBT* 

^, 

[B l 3 ] 3WlM«:JB<r»fcftO*^*M©«rei8flSB 
[B l 4 ] m I fi»«0*«filSO»IB«WaXA*. 

[B i 5 ] m i ^^>7ti§*s<o»Jffi^r'^^, 

[B l 6 ] m I fi£3fc«©*ig*SK:A 5 
[B l 7 ] £ l SBlH»W6«3tSi<iA ->r®N 2 

[B l 8 ] »2«»«©«IWSO»ll?»aBX'A&. 
1A-1D *fg*S 
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